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OPTICAL DISC, RECORDING APPABATUS| R^V \ 



COMPUTER-READABLE RECORDING" ME^OMj ■ R£:Q^j|/^jlj \ 



I ■ I. 



BACKGROUND OF THE INVENTION 
(1) Field of the Invention, j 

This invention relates to an opj^^*^ 



G3 0 



Teq/inolDgyCenteiboo 



disc 



recording video data, a recording apparatug 
readable recording medium recording a jfile itU^?^"^'' T^^^^^ 



(2) Description of the Prior Art \ 

Recently, optical discs such; as ^D^R^s 



versatile Disc) -ROMs have been used for recoa^diiig jvideo' 



! 1 ■ ' 

hi' 

P 7 



I ! 



2001 



usejd I for 
coTfiputer- 



and DVD (Digital 



10 



called AV data in this document) of movies or^^ jiii^e. 



.1 



data; (also 
as 



as 



Currently! 



15 



.em, as secondary .tora,e, for^^pk^"^^^^ _ 

practical uses of DVD-RAMS are ^^..^ ^l^-^'^ ^ 
expectation that DVD-BAMs -ill be popular :kt the iain recorjjin, 

medium of the next generation. 

First, conventional DVD-ROMS are 



explained; in t^rms 



of 



special reproductions. The -Pecial reproci^tio^^ 



forwarding or rewinding AV data at a speed n 
normal reproduction speed (hereinafter such 
20 speed) . 



Itimes ias 



high { as 



f asit 
i i 
tlie 



The ..V data to be recorded in :i>Wo«3: is conp«s=ia 



|i sjpeed is called n- 



with a compression encoding method at a) priable bit 

■^r. ^^r^ The "variabrAbit rate" mean^' 
increase the compression rate. Tne varj.«i*^ j, , 

1 



rate to 



RRr.RIVFn TIMF.SEP. IB. 1 lOBAM 



' 1^ 

•I PR'lNTiTIMESEl^. IB; ! l:34AMi 

I - m ■ , I . ■■' 

i'k^' I ■ i • i f 



tWat 
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the amount of compressed image data per one frame is variable;. , As 



a result, the amouiit of compressed data is proportionate ; to 

the reproduction period. When this happens, e|^n if i the cod^d 



at 



I 

AV 



every 



data is read out at steady intervals, | l^atj is 
predetermined size of the coded AV data, the re|d-out AV 
not correspond to images to be sectioned p^rfer^determined t^une 



-data does 



i 1 

1' ! 



period. 



1 

! 1 



To relate the aiaount of ! comprelsecl datja t|b ' the 

is 



10 



reproduction period, information of each specgal | repi:oductio|n 
inserted into necessary points in the AV dataWin 



More specifically/ the AV dat'apis 



DVD-ROMs • 



coiopressed 



in 



compliance with MPEG2 . Through the comprWssion;; information 



called NV pack whichv is unique to bvb is :a<l|ed 
each GOP.-^ GOPs are sections which each hayela. perxod of . 



15 



of 



to the '■ start 

:.0!l 

1.0 seconds. Exceptionally, an end | of a .;A^^haS| ||gop 
seconds. Data included between one NV pacJc |*|id th^^ next ; lJy| pac^c 

is called VOBU (Video OBject Unit), j | ■', ; ' -j l| 

Each NV pack includes 2K-byteJ)^ii|f okation used 



to 
1.2 



ed fdr 

5S>aata 



20 



referring to adjacent NV packs. Each NV pa^ also includes^S^a :| 
size of the first reference picture j in a: jGOP . 



The 



used for referring to adjacent NV packs isijgbmposed 



information 

h'lil.i 

of relative 



addresses of NV packs of VOBUs in the j Wwkrd and backward : 
directions^ separated by a predetermined ;|im period frcW 
current VOBU, the relative addresses; being! tl^i-ain^d based! on 



olDtalined based 



25 



start time code of the current VOBU, 

2 



TliW' predetermined 

, Mi*! ; I , : ; 



RECEIVED TIMESEP. 15. 1:06AM 



•I 

:il 

% 

I 
PR 



NT 



TIMESEP. 15.' 



I I 



the 

the 

'. i 
time 



!l;34AMi-..,: 



10 



15 
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period may be one to 15, 20, 60, 120, and 240^cond3. 



Secondly, operations of special reprpductioti's 



fast forwarding and rewinding are ileacribed. 



such ;as 



;The special 



reproductions substantially at a steady speed are;! attained: j by 



5 reproducing only the reference pictures : jom VOBOs | 
predetermined time interval in between, inlla^dordahce 



having 

with ithe 



VOBUs having 



reproduction speed- To sequentially read oul^he 
predetermined time interval in between/ the; lo^ormalLion^ u 
referring to adjacent NV packs in each NV pa|c^is 



used 



A time search map is recorded in 'e^ry time. 



is arranged with a predetermined time intervai^ 
start of the AV data/ The titae search map ind^ates jan 



1 ■ i 



£br 



code! that 



a piece of AV data in the VOBU corresponding 
code. By referring to the time search 
apparatuses can start reproducing the AV datg 
specified time codes. 



!the 



address |of 



^o the! current time 



■ ' !i ' !l ■ '[ ■III'! 

piaps^M reproduction 



3t:arting ;f rom; jlihe 



However, it has been in^ossible tojgpply jthe nte^thod 

into AV data 



inserting the special reproducrion information 



I 

of 

! 

to 



20 



real-tirtie recording of data into recording I i^clium^i such as DVDy 

RAMs . ' ' I ■ i ' ■' i 

This is because in real-time re|brding of Ay | dat^l 



information on a part of the AV data to be; jrecor^ed from now 



25 



(e.g.., addresses of NV packs in the backward JdJ-rection 
obtained. 

Also/ it is possible to generate 



"special reproduct 




cannot 



TIMESEP 



IB. 



Jtt- 

oh- 

■ 

be 

i 
I 



ion 



l!::34AM 



15 
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the AV data 



information to be recorded in each NV pack after 
recorded. However, to record the generated information into an 



to ithe 



20 



data storage area as NV packs, the same; nrnnberjpf accesses 
disc as the number of vOBUs are required. ThisJ|catpot be achieved 

i 



is 

i ■ 
Av 



in real time. 

Some may think that this problem 



Pill be 



solved 



Storing the AV data and the special reproductionj information 



3 i another 



in 



1 :^ 



different AV data areas. However, this ^c^tijorii ha 
problem that to store the special reproduction information! inj a 

where 



10 main memory, the main memory should have a ^^^9® 



capacity, 



the storage of the special reproduction infomatioh in the ^nl^'inj 



memory is necessary to execute the special reproductions at high 
speed. t 



SUMMARY OF THE INVENTION 




It is therefore an object of the | M|&sent;. invention 



to 



provide an optical disc recording apparatus fo^ge^neratlng ; special 
reproduction information of reduced amount: J while AV dajta 

disc I onto 



recorded onto the disc in real-time/ and ;a™ optical! 



IS 



which data is recorded by the optical ; disc jt^co^ 



The above object ±s achieved j 63^4. an ,i optical 



disc 



including a data area and a time map area,;t^ data area storing 



one or more video objects and the time map ;. area 



storing time 



map 



information, where each video object include sj*| plurali^^ of video 
object unitsy^-the time map information incluc^esyQ pan 

4 



L - g ; of a first 



M 



PFr.KIVRn TIME<;.EP is l :nRAM 



■pr'int TIMESEP 



15. 



i . ' • ! 

1 :,3'4,AM : 



10 



) I 



p 1 
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time table and a second time tables for each ivideo ob j ©cyy^^^ach 

; I ''i^ i /■ ' M • 

first time table includes; addresses of videofobject units 

corresponding video object, the addresses bein^arranged in 

and indicating storage positions of the video^^^^^ 



in 



o:i^der 



I that 



s correspond to reproduction points that differfey a predetermin^ 



time unitr the predetermined time unit being lohgei: than 
reproduction period of a video object unit;; 



20 



25 



a maximtam 



I 



3nd 1 indicators 



specifying the video jobject units which respectively cor re spo^^^^ 
the addresses^^-aad^ach second time table includes an; 
each video object unit in the corresponding 



for 
to 



entry for 



'Video object, : the- 



entries being arranged in order and each incl|^ng a; reproduct^on| 



periojd of a video object unit and a data size the; video object 



unit. 



with the above construction', the ':fi|rst time 



IS a small size since the first time table ; 



positions of video object units at predetermined 
the second time table, it is not required;! fe, record La 



tabiel 



has 



records storage 



intervals; 



For 



position of each video object unit in relati|^x||with jai r|prodjactioA 
point. The second time table also includes |,ajgeprociuction 



and a' data size for each video object unit^jj :j|s j^^ f^^'^^Tl 
second time table fhlTjalso/a small s-ize ^ff^ ^ f^^^ ! ^^P'^^^f ^t^'=*f 



period 



period is smaller, than the data size 

generate the second time table while' data^jl^^r^c^rd^d onto 




Kit is very -easy 



the 



RECEIVED TIMESEP. 15, liOBAM 



RifilNT TIMESEP. 15. 



to 
the 

disc since the second time table is i record|| in ^nits of ! video 
object units which are the unit of encoding .J 

s 



i 



,1.:;33'AM 



10 



15 
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m 



In the above optical disc, eacJi ^f^^®^ 



-time itable may 



• 1 I 
second tiiae 



' 12 



to 

' ii, 
tabl'e 



include a plurality of first tiiae maps which each correspond 
different one of the reproduction points',^ eacte 
may include a plurality of second time maps wljiiidh each corre|SPgnd 

; 'M'W 'I ;p i ! ; tM^ 

to a different one of the plurality of video lob ject|;unitsj^/*ach 

mi ^>-^ I indicator 



first time map includes: one of the indicators. 



1 J J 'I -i 

indicating a second time map for a^ '''J-'^®? 



the 



fibbject: .unit 



the' 



I that 
vxdeo 



corresponds' to the reproduction point; an idgiress ;of 

object unit that corresponds to the reproduction ; point,! 

difference information indicating a diffekence :| between 

corresponding reproduction point and a ireproduCtion start txme 

: •-■^1 • ! u H ■ i i 

the corresponding video object unit^,^-a»d^^agi second tijne 

includes time information indicating a rep3r6|icijion: ^erlba c^f a 

corresponding video object unit, and also includes a data S 

the corresponding video object unit. 



and 
the 
of 
map 



In the' above optical disc, the time|ina?i 



ize 

- 1 
1 i 



information 



■Itii ■ I 



include a time offset for each video ob j ec|| ^ach tjime 



indicating a difference between a first repro^ctiori point 



a reproduction of the corresponding video o^jr^ct 



and a 



of 



may 



offset 
durxng 



starts time 



20 



of a first video object unit in the cprresi^c^ing video object 



With the above construction'/ it islpossible 



the time map information without difficulty, cljangirig the! valu^e 
Of the time offset even if the first part of a 



by editing 



video i ob j ect 



25 



The above object is also achieved 



RRf.RIVEI) TIMESEP. 15. 



:06AM 



1 



P.RjlNT 



by' a ;recopding 

' i ;i ' ' ' 



TIMESEP. 15., 



il' :33 AM 

1 ■' ■ ■ 



to correct 

■ : l! :i ! ■ 

V 

; i 
■ I 

i 

isi 



cdt 



10 



15 
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1 



apparatus including: an input unit for receivi^^g video 
time series; a compression \init for compressing|the 



data 



20 



in 



data to generate a video object which includes l^sejquence of 



f if! I 

received ivideo I 

' 'i 
video 



object units; a write unit for writing data ont^ an optical 



disc; 



i j 



and a control unit for controlling the writ:> ^p^^; where 



25 



control unit controls the write unit to; writej gei generated 
object onto the optical disc, generates a fir|s^ time table 



second time table/ and controls the j write 



'unit to 



I I 
vi 



the 

1] : 

deb 



and 



write 



generated first time table and second time taii>^y^/^6h if^^^^ 



table .JmerudiWg: addresses of video object 



a ipreketermined' 



corresponding video object/ the addresses beilng 
and indicating storage positions of the "^i^iej!^ 
correspond to reproduction points that dif f^rfe 
time unit, the predetermined time unit being |,|ronger than a maxxmum 



units 



arraiiged in 
object unxts^ ithat 



the 



time 



xn 

Hi. ■ 

brder 



reproduction period of a video object unit ;;f and indxcators 



for 



specifying the video object units which respec^ely: |corresi>ond j to 
the addressey-^'SrS:^ ^ach second time table ^^H^gu d in g , an entry 



each video object unit in the corresponding 



^vi'deoi object. 



entries being arranged in order and each indljiidihg ^ j reproduction 



period of a video object unit and a data sizePf; the , video 



unit. ' I 

With the above construction, the 
a small size since the first time table'' 



positions of video object units at predeterngned intervalsj. 



the 



Ob j ect 



fiVst t-iroe table 



csnCLy 



the second time table, it is not required 

! 

- 7 



records \ storage 



has 



|t;0 i recorcl a storag 



i 



PR 



NT 



TIMESEP 



For 



15.; 



..:33AM 
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1 'i 



position each video object unit in relation vith 



a , I reproduct ion 



I As! a! result,' |t|he 

I ; 



point. The second time table also includes a , ij^produbti^on period 
and a data size for each video object ^^^i^;] 

second time table (Q\ alsoj a small size sinM the ; ;reijrodijc|:t^^^ 

;;ip?t is:ivery ^asyjto 




5 period is smaller than the data size 

generate the second time table while data islkecorded 
disc since the second time table is recordedlin 



units 



onto the 



of 



video 



10 



object units which are the unit of encoding.: ill 

In the above recording apparatus, jjirat time 

may include a plurality of first time maps wli|ch |each ,corre 
to a different one of the reproduction points|yve»ch second 



table 



spond; 
time 



1 il 



table may include a plurality of second tiW mai>s whichj ^each 



15 



correspond to a different one of the ; plural#y of video; i^bj 
unit^y^^h first time map includes: ;one of ithe indicators.. 

indicator indicating a second time map for, ] J^^^^?. 'f'^^^ \ 

an address I of 



that corresponds to the reproduction point,. 
Video object unit that corresponds to the reproduction 



ect 



the 



.11- ■! 



difference information indicating a diffj^ence 



point r 



corresponding reproduction point and aj reprbd^ction. 



j'; between! 



start itime 



20 the corresponding video object uni^ -oti^ 



a'ch 



second ! time 



unit 

|hi 

axid 

I ' ' 
the 

of 

: ! j 

xo!ap 



J a 



includes time information indicating I a reprj^uction Period. 
corresponding video object unit, and also ino 
the corresponding video object unit. : 



1 t 

■ I 



' "'^dJs - a' data ' iiije :o!f 




In the above recording \ apparathiS/ 



25 information may 



include a time off set for eai|J;vxdeb object ; i leacjh 



• .1 ■ 
the 

■li- ■■ 



»Pr.PIVI?n TIMRSRP 1R 1 lORAM 




t:ime 

•I ! ':\ 



map 



TIMESEP. 15 



i ^l i 

:i;:3 



AM 



10 



15 
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unused area being provided to prevent mistakenj identification ;of 

' ' iffi ' • ^ ■ ! ' h • ' I 
sector addresses. This is because while sector addresses ;are 



:i 1 



recorded at a same position in adjacent , tracks within 



1 1! 



zone, for Z-CLV the sector addresses are recorded jat 



positions in adjacent tracks ar the zone boundary 
In this way, sectors which are'i| !^t 



,1 



used 



the i same 
different 



for 



data 

hi 



recording exist at the boundaries between zorie'^reasJ Therefore/ 
on a DVD-RA^^J^gical sector nximbers (LSN: Log^al 
are assigned to physical sectors of the iiuser 



Sector Number) 
order 



area! 



mi 



starting from the inner periphery to consecutijrely show only;! the 
sectors used for recording data. 

As shown in FIG,3C/ the area that re^cbrds user data j and 

' I ' I 1 I 
is called} 

! I- 




is composed of sectors that have been assigned | LSNs 



volvxme area. 



Also/ as shown in FIG -30/ in the innermost and 



peripheries, volume structure information is [r^ecdrded to be used: 

; ih i i ■ I 

the: volume! 



to deal with the disc as a logical volume- The!|irest of 



! 



area except the areas for recording trheS vblvime 



outermost; 

: • I' M I ■ I 



Structure 

Mi 



information is called partition area* The partition; area recc^rds 



20 files. The logical block numbers (LBN: l-ogical*; Block Number) i jar e; 



assigned to sectors of the partition area in|^brder jistarting ^roi^ 



the first sector. 

FIG. 4 shows a hierarchical relation S^between zone 




areas 



ECC blocks, and sectors. As shown in the drawing/ each 



25 includes a plurality of ECC blocks. It shouldj 



17 



be 



zone area 



noted' here 'that 



ORAM 



.MINT 

vm ■ 



TIMESE 



15. 



10 



20 



25 
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in the optical discs/ areas in units of sectors are; assigned ito 



P 24 



non-AV.data/ while areas in units of consecutive recording 
are assigned to AV data so that each consecu'Sve 
secures uninterrupted reproduction of [the AViMata.ij! Here/ 



areas 

t 1 I 



! area 



; each 



consecutive recording area is composed of cbn^^ecutxve sectors 



units of ECC blocks (xn other words, ,each !'area is i an 

I j 

multiple of an ECC block) and has a predetermined size; (aboutjVMB) 



integral 



or more, each consecutive recording area inot outsteipping the 



boundary between zones . However^ when the AV data; includes 



plurality ^ of extents, the last extent may bW smaller 



' ' r '1' 

than i-fche 

'IN' 

1 each 



predetermined size. The reason why it is iMe fined ithat 
consecutive recording area does not outstep the . boundary between 



zones is that an outstepping of the j boundary will" change 
rotation angular velocity of the optical discf; 



the 

&?/hibh: will disturb 



15 the uninterrupted reproduction* The reason! why each consecutive 



m. 



recording area is an integral multiple of an ECC block is that I the 



ECC block is the minimum unit dealt with in the ECC^ jprocess i 

: ... ., 'h ii' ' .'li , 

FIG, 5 shows a sector management table Kspace bxt;map) 
and a consecutive recording area management utable;! 



management table is recorded in the partitioni 



rare a 



The sector 



of the .volume 



information. 



area and is included in the file system mana.gementj 
The consecutive recording area, is used to manage jthe consecutive 



recordinq areas. The drawing also shows a hierarchical relation 

I [ ji: ■! ; ' ■ 

between the volume area, sectors, and contents|;of| the sectors. 

! U 

The first layer shows the volume area I shown! in 



RF.r.RlVF.n TIMESEP. IS. 



:OBAM 




PJR'INT^TIMESEP. 15; 



IB 



l':32AM 
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THe second time table (VOBU table) irs cpxnppsed of ; VOB^ 



and 



maps #1, #2, ... wnich include : reproductiogj periods 
sizes of the vOBUs, the VOBU maps being arrah^d p.n ; the order 
reproduction of the corresponding vOBUs starting from! the sta^rt 



data 



the current VOB. 



t ■ ! 

! I 



The PGC information table 8i30 includes; a ; plurality 



pieces of PGC information 831, 832, 



'if 



10 



15 



20 



25 



The plurality of pieces of PGC inf drmation^esi, 832,; 



of 



of 



of 



are each a table which inpludes a list of videg sections in 
the sections being arranged in the reprodbcitipn:- order , 
information specifying the video section are ||alled cells, 
cell specifies a video section in a VOB by its| start time and | end 



I 

I . 

' iThe 

: 'i ! J 
Each 



time. Each piece of PGC information showsj|jf logically 



:.'!tinciudies 

i. W 



video sections of AV data specified by the cel-ls 

Each of the cells 831a, 831b, 
identifier, a vOB identifier, .and a -pa^M*^ start time. 

■■■■ ■ ■' ■ i Hi 

end time of a video section. I;, 

in the example shown in FIG. 9,^ la fsequence 



linked 



! I 



corresponding to a title is identified foll^ing the^ 
title search pointer 811-^PGC information 
831c-»VOB information 821, 822-»VOBs #1, #2. 



,,. i i I ■ 

83i-»cells. 831;a 

ii! I 

Sn this example", 

r I 'i; I ■ ; |! 'I 

twb VOBs: il. 



an AV file 

r I 

anci 

! 

I ;t 



of AV ' data 
of 



MM 

coarse 



to 
the' 
#2'. 



AV data corresponding to a title is composedlof 
The most simplest example of PGC inf onnationm^ 
a newly recorded title, is represented as: 'iM title-cjne i|i^c| 



the case of 



PGC information-^one cell-*one piece of VOB 

23 



'iiifoWtion-»one; VOB, 



. RRr.F.lVRI) TIMESEP. IB. 



:06AM 



'mm 



TIMES E 



15. 



■1 . I 
; ' ! 



i l!: 3'2AM 



■I I 



10 



15 
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! 



The time maps 8211, 8212, ... each|i!nclude a 



P 32 

: ! I 



number, a time difference (also referred to jas i|m_DIFF) , i 
VOBU address (also referred to as VOBU^DR) .| :M 



20 



The VOBU map number 8212a i's a VOBU; map .number 



VOBU map 



corresponds to the time map time of the time; map 8212.! 

The TM_DIFF 8212b is a time difference' between 



■J. 



the 



and 



which 

I ; I 



i M. 

start 

1 ^in 



time of the current VOBU and the correspondihgvg:^^ map ; time The 



start time of VOBU #j is represented as: 



VOBU START. TIME = (TMU* ( j -1 ) ^^L-OF^ 
The VOBU„ADR 8212c is an address:[(l| sector address 



four bytes) indicating the start of a ;VOBU.!'i . 

The VOBU table 8230 is a table inclulding VOBU 



lof 



maps 



18231, 



8232, ... which respectively correspond to the VOBU^ 
t:he current VOB, 

The VOBU maps 8231, 8232, 



- ; i -I 
, each 



include a reference 



picture size, a vobO reproduction time, andj WyO^O 

The reference picture size 8232a is^^ size of the 



The size 8232a is 



!u3ed for 



ifiirst 



I-picture of a vOBU. 

reference picture in the performances of specgl Reproductions 



reading ■ a 
Lncl 



a period 

J', lis 



with 



in 

i i 
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reproductions ai: specified times • 

The VOBUy^^ep^eo^ae^acSff time 8232b| 
a VOBO is reproduced. The time 8232b isj gpresent^jd 
byte. The time 8232b is used for detecting | ap^^ ipg^ 
performances of special reproductions an| reproductibnsj 
specified times. That is to say, the i|roduction ap^ratus 



for! which 
one 
the 
at 
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continues zo add each VOBU reproduction tiitie^to jtlie vpsa 



time in J order until the addition result matches the txine or 
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start 



the 



VOBU ^ corresponding to the target image. 



20 



The reproductiion 



apparatus detects . the target VOBU and then further! detects 



5 target image from the detected v&BU, 



The VOBU size 8232c is a data size of a | VOBU. 



the 



The' VOBU 



size 8232c having two bytes indicates the VOBU^izje l^y Mihe : number 
of sectors. The size 8232c is used for detecting Ithe size ojf the 



target image in the performances of speciai|'reproducti6ns I and 
lo reproductions at specified times* 



(0\ T^f.cr^i^rfinrT/Rer>rndnr!tion AOParatUS 

The optical disc recording/reproductoion 
present invention is described wxth referencelto 



Ent-irft System i 

FIG. 14 shows the construction of a isiystem i including 



apparatus 



of 



the 



the drawings . 



optical disc recording/ reproduction apparatus 



embodiment . 




the 



, M • M j : t [ i 

ofi the ^present 



The system includes an ^ optica# disc 



reprciduction apparatus 10 (also referred to|as DVD, 



recording/ 



recorder 



10), 



a remote controller 6 used for operating thelDVp recorder! 10; a 
DVD recorder display 12 connected to the DVDlrecorder 



antenna^j^. 



10, 



and ah 



After the DVD-RAM disc is loaded,jlthe DVD recorder 



2? 
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I ! 



M I ■ i 

! t 



compresses the video/audio data which is included in the analog 
broadcasting waves which is received throii^ the 1 antenna 

'fm i ^ ■ :l ' " i^i I • 

records the compressed data as AV files into^the DVD-RAM disc, 

''ill ' 



expands the compressed video/audio data 
video/audio signals onto a display 12. 



and outputs ;the expanded 



12-2) Hardware Structure of DVD RenordPr IQ 



i t 



FIG. 15 is a block diagram showing thblhardware: 



of the DVD recorder 10. . 

The DVD recorder 10 includes 



a control unit 1 



1 -14 



10 encoder 2, a disc access unit 3/ an MPEG decoders 4, 



processing unit 5/ a remote controller 6/i| <ilbus^ i)^ 



structure 



/ , ari ' MPEG 



ai i video signal 



f m 



controller signal receiving unit 8, and a receiiver 9. J 



The control unit 1 includes a. GPtrtai 

A 



a remote 



;a^; processor bus 



lb. 



a bus interface Ic, and a main memory Id. TThe icontrol unit 1 



uJ 



15 executes a program stored in the main memorynild tO; control ,the 



11 "if^- 



1 'I 



entire DVD recorder 10 in terms of recbrding^, i reproduce irig. 



editing, etc. Especially, after an AV file StVOB) including! 



If- 



AV 



data is recorded, the control unit 1 generates ;;VOB information ■ .and 



I 



PGC information corresponding to the recorded j | and r^ecords; 

20 updates the AV data management file. Also, 'wH^ien i the AV da'ta; 



or 



13 



the ! VOB 



start and 



reproduced, the control unit 1 obtains, ! £>ased on 

''i If i ! ' ■ ■ 

information, the address of a section specified by its 

.-if I - ' 

end t±mes in a cell Included in the PGC information; in the AV' data 
management file shovm in FIG. 9. The control limit | then jreads put 
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Especially, , in case of special 



reproductions, the control unit 1 refers to theiVOB information 



to: 



sequentially obtain addresses of reference; lipictures which iare, 

■ . J ■ 

arranged at intervals of a predetermo-ned perxod (e.g., 
or -5 seconds)/ for fast forwarding or rewinding.; 

.: • :,i:lt ! -'^ . 

The MPEG encoder 2 compresses the video/audio .data 



' i ' ■ i i I 
5 seconds ; 

i 



Whifch 



is included in the analog broadcasting wavesl ^received through | the 

' j i ' 




under 



antenna^l^ and generates an MPEG streaiti. 

The disc access unit 3, having a trat£jc buffer 3a, 
the control of the control unit 1,; records; the ; MPEG ; stream 

1 liiii 

received from the MPEG encoder 2 into the ; E)]WT>-R2\M jdx'sc v 



the 



track buffer 3a, reads out the MPEG stream froiiP the DVD-RAM jdi^c, 
and outputs the read MPEG stream to the MPEGJ decoder 4| viai 
track buffer 3a. 



The MPEG decoder 4' expands the compressed MPEG 



stream 



which is read out by the disc access unit i^, and i outputs 




■ 1 ' ..i 



51 converts 

1 i i 



the 



the 



video 



signals for 



uriiti 



8 receives 



the 



expanded video data and audio signals^ 

The video signal processing unit 
data output from the MPEG decoder 4 into yifl^eo 

display 12, ' 

The remote controller signal recei^ng 
remote controller signals from the remote con^ollerj 6 and informs 
the control unit 1 of which operation the us^ has-jinstruc^^ 

the DVD recorder 10 is, as shown inj constructed 
25 based on the premise that it is used as a replacement ^or^a VTR 
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As shown ±n FIG.IS^ the DVD recorderi 10 is, CQxnposed! ot\ 

' \ • ' ' 'I 1 i ' ' I ' ^ 

a disc recording unit 100^ a disc reading unit|yiOi, a f ile ! systemi 



s recording unit 110, an AV data editing unit i>20/' and an Av! data 



unit 102, a recording/ editing/ reproducing; control ; unit i 105 i 
user IF unit 106, a control data management |;u^t '107, 'an AV^ data 



reproducing unit 130. 



The disc recording unit 100, on i receiving 



a logical 



sector number and logical data in units of sectors from thai file 



system unit 102, records the received logical data onto 



the 



disic. 



However, in reality, the disc recording unit ilOO reads and writes 



of 



16 



the logical data in units of EGG blocks (each iJlock con5>osed 

: i ■ :| -1. , 

sectors) from and onto the disc. If the logical data has less 

reads the 



EGG 



block 



than 16 sectors, the disc recording unit 100 
including the logical data, executes the ECC /process, then writes 
the ECC block onto the disc. 




The disc reading unit 101, on receiving a logical f sector 



number- and the number of sectors from the filfe system 



reads' data from the specified sectors and traiis:iers the 



unit| 102, 
reali data 



to the file system unit. However, in reality^' the! 1 disc reading 



i M 



unit 101 reads data in units of ECC blocks • ;| tSA^fter the 
is^, ex g CTK ! eU the ECC process, the disc readingXunit iOl 



only necessary data in sectors to the file system unit' 



because by reading AV data in units of ECC |blocksi i (isach 



read: data 
transi^ers 



This 



•1 



as 
block 



composed of 16 sectors), overhead is reduced ifii' This is the | sarnie 



with the disc recording unit 100. 
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The file system unit 102 includes an AV file system unit 



I : ! 



103 for mainly writing and editing AV files,jland ai commohj i f iie 



system unit 104 for executing processes commbh to !AV I 



non-AV files. The file system unit 102, on 



file's 



and 



AV data reproducing unit 130 in relation to ! 



lit 



receiving 

L I 



commands 



5 from the AV data recording unit 110, AV idata editing unit 120; [and 



files, manages files on the optical disc injiunits of sectors 



writiin^ or reading 



at^ 



the minimum. 



The recording/ editing/ reproducihg|f cdntrol 



i ;! 
! 

unit ;l65 

:■! 'iff' I ' ! ■ : : i 
controls the entire DVD recorder 10 J Morey .the 

control unit 105 controls display of guidance ; which urges the user 

to operate, receives instructions from the user reacting to: jthe 




Mi 5*1 



guidance via the user IF xinit 106, and, in!; accordance with the 

■ ^ ■ -m 'I- M 

user instructions, requests the AV data recording unit lip, AV 



15 data editing unit 120, or AV data reproducing; unit 



operations such as newly recording of AV data/ l*and 
editing of recorded AV data. I 



The user IF unit 106 receives 




130 to execute 

t J , ! I i ill 



. i ■ -If : / M 
reproducing ; 



and 



operations from the user via the remote controlll^er 6/i 
the received user instructions to the i recording/ ^ 
reproducing control unit 105. 



min St ructions J If or 
aridAi^'^ 




editing/ 



The control data management unit 107|i reads the 
management file which is non-AV dataj^pj*^ the | xciain; memory 
provides information on request from any unitl 



I J 



The AV data recording unit 110, on receiving a 
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■il :r:rint' timese 



Av ! cla1:a 

! 1 . j 

ld> and 

i t 



recording 



\ 15: 



;!3'lAM 



xo 



15 
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■I * t 



The AV data recording unit 110 , Ay^idata 
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editing 



iunit 

i J 

120, and AV data reproducing unit 130 achieves^f prbcesses such | as 
recording, editing, and reproducing by using' combinations of 



above commands . 



(3) R^g<?r<^ing/ Rgprgducing 




Now, the operations of the DVD recorder 



10 is 



the 



described 



in detail. The operations are: (3-1) RecordingF^ 

- . . , ■:; m I ; 

Generating and Recording of AV File ManagementtTlnf ormation, 

!■ # I . ' 

Reproduction of AV Data, (3-4) Reproduction by Specified 



(3-5) Special Reproduction of AV Data. 



(3-1) Recording of AV Files 




I 



(3-2) 

: I I- 

(343) 



Time / ; and 



For recording video/ audio data^ a i manual recording:; and 



a programmed recording are available • Thisi manual 



recording 



immediately starts after the user presses the] I'lRecord" )cey oh the 



remote controller and sets a few items for the 

' i i*i 

programmed recording, the start and end; times; 
programmed by the user in advance. 



'1 



irecording. In j the 



of the irecording 



For example, when the user presses! i!the 

: ;:|'i> . 

the remote controller 6, the display 12. displays a 



' i 1 



Riecord" key 



200 as shown in FIG. 21 under the control J^f | the recording/ 



guidance 



IS 



on 



xmage 



editing/ reproducing control unit 105 • When^ th]B u'ser . presseig j ^^1" 



and "Selection" keys on the remote controlle 

37 



rj|while I the guidance 



•Mil NT 



TIMESE 



15; 



l30AM 



10 



20 



1 998$ 9^1 58 (W 1 4 : 1 6/m\ 3 : 5:9/jtl§§4300403368 



performed by the AV data recording unit 110. 




P .45^ 



In case of a manual recording, a notification that .the 



user has pressed the "Record" button is sen6 
editing/ reproducing control unit 105 via the; 

On receiving the notification/ th^ 



to 



the recording/ 



user IF unit 



f control 



assigns a consecutive recording area havingi aSlsizejgreater; than 



unit 



1061 



105 



the predetermined size (about 7MB) which j has 



■ : ' ■ hill 

been described 



earlier (step 220) . More specifically, theij control 



refers to the space bit map and the consecutive 



unit I 105 



recording! area 



management table to detect not-assigned consecutive sector t area^s . 



The control unit 105 then assigns a new consecutive recording iarea 
composed of the not-assigned consecutive 'sector areas jto 



the 



'1! 11^ 



recording. In doing so, when other ' AV da^ has|| already; 
recorded in the disc and when the AV data to j l^^^p^^^^^ 
15 from the existent AV data logically, the cont^^|L unit IjOS iajs sighs 
a consecutive recording area that cbntinuei^f rjam J the ! 



! 1 

1 M..1 

!if 



it 



assigned consecutive recording area of ,the exi|^ent AV data, 
is possible. i '# ■ . U ! : ! 

The recording/ editing/ reproducing control unit 
sends a file identifier and a parameter ing-cating ; tne 
ensuring" quality specified as the recordingjprondit^ to 
data input unit 111. The AV data input uni^, ill instructs; 1 1^^ 
j4P£G encoder 2 to start encoding the vide6| j and 



t ; p.! 
■ ' i 1 ■ 
I'll 



: H ■ 

i i| 



■ 1 il 
I t ■ , 

1 ; 1 . 



audio 

' i ■ ! 



105 

! :l 

twi j AV 

Mi! f 
h 

I 
I 

dat:a of a 



antenna jiSri 



pj^edetermined channel received through ithe 
25 transferring the encoded MPEG data to the track| buffer Sa. (step 



and 
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221) . 



■ ■ . ■ m 

The recording/ editing/ reproducing control iinit ; 105 



:P,46 

i ■ 



issues the CREATE command specifying Che hewiy 
consecutive recording area to the common file system unit :104 



assigned 



I 



(step 222) . On receiving the command, the common file system ^it 
104 returns the file identification descriptor|^heh it is possible 

recording 



to create a file in the newly assigned consecutive 
While the above process is proceedirig, the AV 



area . 



unit ^11 issues the OPEN command to the AV 
(step- 223) to allow the AV file system/ unit 



10^3 to store the ifilei 

identification descriptor given by the control vmit 105 . and 



fil 



le 



data input 



system unit; 



103 



information on the file entry into a work memory (not illustjiratiedy 



I 



(the information stored in the work memory is'|also referred) to 
"Fd" (File descriptor) . 



The AV data input unit 111 caicullate^ and 



number of packs in each VOBU and the number ipf; 



: of ^1 



stores 

i ,: 



packs in the; first 



as 



the 



reference picture (l-picture) in each VOBO in'^d the main memory 
as the GOP information each time a VOBU is i-kirLCOded J : The 'Av !data 

;!|:f ' ■' ^ ' 



Id 



input unit 111 continues to perform this prbce|3s iintil it receives 
a stop instruction from the control unit 105|| 



[step; 224) . 

. i ,i i\ ■ 

^ • : I ■„ ! i| . 

shows an example of the GOP information. ^H^' drawing shows 



GOP information stored in the main memory Id j'at the | time VOBUs 



FIG. 23 
th4 
up 



to VOBU #22 have been encoded. It should beJji noted here that 
the present embodiment;, each VOBU includies video data of 15 

40 ; 
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(or 30 fields) which correspond to ^o^^; 
reproduction. ;I 

Furthermore, the AV data input unit ffill issues' the 



0.5! seconds 



! I 

!P;47 



conimand to the AV file system unit 103 every ti%ie the; track butfer 



5 3a stores a predetermined amount of MPEG data! fcfsteps 228 

\4 



and 



I 



6f| 



' til 

WRITE 



229) 



Here, it is presumed that the WRITE commahdf is issued to j the 



system unit 103 together with three parameters specified 



i ii-r 

. I The 



three parameters respectively indicate: the Fd^having been opened 



by the OPEN command as described above; theiip'ize of data 



10 recorded; and a buffer (in this embodiment /i! the track j buff er 



to 



Storing the data- The Fd specified by : the. parameter includes. 



HP 



the file entry does^ information of ' a storage position 



III 



of 



extent and a length of the extent- The information represents 



consecutive recording area assigned in the;!tstep 



15 updated every time a write is issued during the 



opening and closing of the Fd. 



11 



220. 



The 



iFd 



period between 



For the second 



issue of the write command, new data is jadditxcnaliy ; written. 



or 



subsequent 



be 
3a) 
as 
ari 
the 
is 
the 



following the already-recorded data. 



On receiving the stop instructio'riM{3tepi:-22j4) , 



I 

data input unit 111 issues the WRITE comman^Mst 



ep 230) 



li M 



data input unit 111 then issues the CLOSE command 



(step 

' ' ' i 
file ; 



AV data input unit 111 further informs the^AV 
information generating unit 112 that a recoiling, of 
(VOB) has ended (step 232) to end the entire fprqcess . 
the WRITE command is issued in step 230 tbj if^cord ; onto the 
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AV 
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t;he rest of the data In the track buffer. Also;- the CLOSE ccoimancl 



issued in stepA-^55* is Acominand used to write :back the 

^ ■ ■ ' B' I • ., 

work memory onto the DVD-RAM disc as a file .pidentif ier , a' file 



Fd >n 'the 

. ■ I ; A i I 



entry or the like on the DVD-RAM disc. 



i 



In the example shown in FIG. 23/ a manual recording case 
is described. In case of the programmed recording; a notification 
that the "Record" button has been presseM iL isenL to I the 



recording/ editing/ reproducing control unit |1?05 



unit .106 together with a time specified;l| ;^r 
recording. The control unit 105 assigns a consecutive 



area corresponding to the specified time periiod- 



m 



via the user IF 

il ■ h !i ^ 

the programmed 

i i 

recording 



(3-2) Generating and Recording of AV File Management Tnformarion 
FIG. 24 is a flowchart showing the process of ; generating 



and recording the AV file management inf ormaLtion; by the AV .fii« 



management information generating unit ll2.|i|'J 



i I 
I i 



As shown in the drawing,; theiMAV file imanageme'nt 

' . j : I ' j ■ 'I I'll I 

information generating unit, 112, on receiving: from the AV data 



input unit 111 a notification that a recording of an AV file 



hi 



ended (step 251), generates the VOB iriformati^on based | on thej 



information stored in the memory (main memorygld) by the Ay data 



has 



GOP 



input unit 111 and also based on the VOBU numbers corresponding 



I. 



the start address of the newly assigned consecutive recording area 



to 



storing, the AV file (step 252) . (a) The VOB ii;general i'nf orihation 



and the time map information including, 
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(13) time map general information^ (c) vobo tablei^ and 
table are generated as follows. ; 
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(d) , timei niap 



(a) VOB General information (VOB Identiflerfr VOBi' Reproduction 



Time) 



When 



n a^ fi 



file management table has aOEreadyi been held 



information generating unit 112 assigns li hot-assigned 



in! 



the control data management unit 107, the! |AV file management 



! 1 • .! 



identifier (e.g., the next VOB identifier^ 



VOB 



When atfi 1 file 

{}; il'--^|i:f!1i' 

management table has not been held in t:he coritzr'oi data management 



10 unit 107, the AV file management information ^generating unit 



! Mi'' 



! -I 
i \ 



assigns VOB #1 as the VOB identifier > obtain!: the J reproduction 



time of the AV file from the AV data input uhi'^111, ■ and gen|erates; 
the VOB general information which i includes : these 



information , 



IS (b) Time Map General Information' (Number of 'Time 




VOBU Maps, TMU, TM_OFS) 




: I-' 
I 1 . 



Maps, 



112 



kinds 



Number 

! ! 
1 



The AV file management information tfgenerating unit 

the 



calculates the number of time » maps by M<iiYiding 



reproduction time by the TMU which is set 



20 exeimple. The AV file management information, 

, i I 
I 



Of 



oC 



60. seconds. 



^generating uni!tj 



112 

yoB 
for' 
12 



then sets the number of VOBU maps to the n\imberj of VOBUs included 



in the GOP information, and sets the TM^OFS 
new recording). 



1 [• 



td 



(in 



(c) VOBU Table (Reference Picture Size, VOBUjReproduction 



25 VOBU Size) 
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'it- 



repeated processes. When the inst^Gtion fto endV €he special 
reproduction is entered, (step 325)/ the AV lefiroi: ucii^ |iLiii 



130 ends the special reproduction process and 



preturns to a if ormer 



normal reproduction, that is, to step 283 shot?" ih f!ig 



26 or jstep 



25 



296 shown in FIG. 27 (step 326). In doing tiiSt • thel time ",t^^^ 
set to the start time or the normal reproductlbn J j; 



As described above, reference, ;ip>icture i 
corresponding to Limes which . differ by j Me , skip 



I i 1 ' 



addresses 



•! 'I ; . 

time 



are 



sequentially obtained in accordance with the j^^e maj^ infbrm^ 
Furthermore, the time map information includA tim^ 
and the VOBU table in a hierarchical stru^nrL in ; 



reproduction times of all the VOBUs and theiM s tor a^^ 
(sector addresses) are related to feach i|Mier/ 
.construction^ it is unnecessary for: the '|dMc 



map 



'table 

i i ■ 



which ^iie 
posjLtiohs 



With 



!thk_s 

to : record i the 



15 reproduction times and storage positions (sectil i addres^Ls) of ' all 

; •\ 'i I ^ Ml ■.! . 

the VOBUS. This reduces the amount of data tope Recorded in' I one 



disc, enabling video/audio data to be reproduc:^ iii rialtime 



the video/audio data is recorded onto the dis^^ 



i! i 



whiXe 



In the present embodiment, as shown'l^'n Fld.l4, the |DVD 



recorder 10 is constructed based on the premise 
a replacement for a vtr used at home. However, 



that it is used 



Iriot 



construction, when the DVD-E^AM disc is to be] used 



mediiam for computers, the following constructifbns are possible 



as 



limited to -the 
asi a recording 



That is to say, the disc access unit 3 is connected/ as a Dvb-Il7U4 

'4if ■ I j 1-! I 

drive apparatus, to a computer bus via an if! called SCSI or IDE 
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ABSTRACT OF THE DISCLOSURE 



m. 



An optical disc including: a data ^rea storing one' or 



more video objects; and a time map area 
information. Each video object includes i 



yideoj 

object units. The time map information includl' J-pa^ielT ai flLltl 



istoring 



^plurality 

lii. . I 



time , map! 



of 



5 time table and a second time table for each:|ideo object, 
first time table includes: addresses of vide«P'object iLitJ ' in 
corresponding video object; and indicators .iS ||Thi addijessJ 
arranged in order and indicate storage pos;i|i:onk of 'the 
object units that correspond to reproduction pollitJ that 



Each 



unit 



is longer 



The 



10 a predetermined time unit. The predetermined Sme 

than a maximum reproduction period of 'a vide<M>bject. unitL 
indicators specify the video object units': Mich ' 'rei^Lectivyiy 
correspond to the addresses. Each second tilltafale' InUud'eii iJn 



i I 



s are 



video 



differ 



. i t r ; [ 



entry for each video object unit inj the ; c^re^pohding • VidJo 
15 Object. The entries are arranged in 'order'! ■i;EaU;jsetond ItLlL 
• table includes a reproduction period and' a dat'ai|ize of eLchi y±LL;o 

object unit. 'I 
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